A plasma lens at or near the interaction point of a linear collider is a possible way to boost the luminosity and or ease the requirements of the conventional final focus system. However the luminosity with a plasma lens is more sensitive to the effects of jitter. In this note we report on the results of simulations of luminosity as a function of vertical offset in an NLC design.
TABLE I: NLC IP parameters for baseline designs NLC-A-500 NLC-B-500 NLC-C-500 NLC-A-1000 NLC-B-1000 NLC-C-1000 E beam [GeV] 267 scans of the vertical offset with the horizontal beam size reduced to σ x = 270 nm. These reductions in the horizontal beam size can increase the luminosity to values comparable with the original nominal luminosity, but only if the jitter is kept quite small (squares and diamonds in Figure 2 . The optimum vertical beam size (for the assumed beam-to-beam jitter of 10.3 nm) is still close to the nominal value of 4.88 nm. Of course, reducing the beam size drives up the number n γ of beamstrahlung photons emitted per electron, as well as the average fractional beamstrahlung energy loss δ B . For the nominal horizontal beam size σ x = 327 nm and with σ y = 4.88 nm, we have n γ = 1.3 and δ B =4.6%. For σ x = 270 nm and σ y = 4.88 nm, we have n γ =1.6 and δ B =6.3%. These values are with a beam-to-beam offset of 10.3 nm taken into account -they are larger than the values for head-on collisions. This is because with an offset of this size, each beam has greater overlap with regions of higher field from the other beam than it does for head-on collisions. The horizontal beam size probably should not be reduced too much further, since the n γ values become substantially larger than the nominal design values.
In conclusion, since the luminosity obtained using a plasma lens can be significantly more sensitive to vertical incoming jitter than a conventional system, control of vertical jitter is even more important than in the conventional system. This must be weighed against the reduced requirements on the conventional final focus system upstream of the plasma lens. Some of the luminosity lost due to vertical jitter can be regained by decreasing the horizontal beam size. Issues associated with the crab crossing, backgrounds, and stability of operation must of course be addressed as well. 
